Effects of lung volume and chemoreceptor activity on blood pressure and R-R interval during the Valsalva maneuver.
The purpose of the present investigation was to examine the effect of lung volume and inspiration of 100% oxygen on blood pressure and R-R interval responses during the Valsalva maneuver. Fourteen healthy subjects completed eight Valsalva maneuvers. Four of the maneuvers were completed after inspiring to total lung capacity while the remaining maneuvers were completed at end-expiratory lung volume. Two maneuvers completed at a given lung volume were performed under hyperoxic conditions while the remaining maneuvers were completed under normoxic conditions. Overall, a significant increase in blood pressure and decrease in R-R interval occurred throughout phases I-IV of the Valsalva maneuvers that were initiated from end-expiratory lung volume as compared to total lung capacity. These changes were accompanied by a concomitant increase in baroreflex sensitivity during phase IV. Furthermore, independent of lung volume the baroreflex response was attenuated under hyperoxic conditions. We conclude that the lung volume that exists prior to the onset of the maneuver alters the blood pressure and R-R interval response during phases I-IV of the Valsalva maneuver. Furthermore, we suggest that these responses are mediated in part by changes in chemoreceptor activity since the baroreflex was reset and the sensitivity was reduced under hyperoxic conditions. Given these findings, we recommend that lung volume be controlled when patients are completing a Valsalva maneuver to obtain reliable and reproducible measures of blood pressure, R-R interval duration and baroreflex sensitivity.